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Subjects in .he first part of this two-part study (56 
undergraduates) read a 2i»-fraie text on computer prograiBina that was 



presented either in logical or in rando» order. The resu^^s of this 
experiment showed that the subjects given an advance org^mizer in the 
randOB order presentation perforied better or a pcstt3st than djd 
control subjects (no advance organizer): in the logical order 
presentation, however, the subjects given an advatce organizer 
performed no better on the posttest than did control subjects. In the 
second part of the study, 96 undergraduates read a four paragraph 
text about nagiaary countries that vas presented in naie or 
attribute organization. Low ability subjects givan an organizer prior 
to reading perforaed better on questions that reguired integrating 
across different paragraphs of the presented text, while subjects 
given the organizer after reading performed relatively bettei on 
guesticDs concerning information they had read irUhin the saie 
paragraph. Apparently, advance organizers provide an assiailative 
context for organizing any inco»ing information that is awkward or 
unfamiliar in its presentation order, but they have no positive 
effect when information is presented in a logical manner and the test 
questions reflect the organization of the presentation. (RL) 
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Afivcmce Organizers that Compensate for the Organiz:.r.ion of Text 

The present paper iavestigates the role of advance organizers on 
learning fron mfaniliar text. According to assindlatioa theory (Mayer, 
1975a) advance organizers nay be especially inportant for the learning of 
technical, unfamiliar or poorly organized material because they serve the 
following functions, (l) Availability . A meaningful context is 
provided to which new material my be assimilated. Ausubel (1963, p. lU8) 
has argued that meaningful learning requires having relevant "ideas already 
available in cognitive stru.ture," and that for advance organizers to 
provide these "anchoring ideas or subsumers" the advance organizer must 
be "presented at a higher level of abstraction, generality or mclusiveness . 
The question of what makes an advance organizer ''meaningful" is one that 
can better be settled with the benefit of more experimental testing 
rather than relying on Ausubel 's definition alone. (2) Activation . 
Advance organizers nay also serve to encourage an encoding strategy in 
which the learner attempts to integrate incpming information with the 
meaningful context. Unfortunately, there has been ver^ little research 
on this issue, namely if and how organizers fiffect encoding (a? cocpared 
to retrieval, for example), 

Mayer (l975a) has suggested three theories -^f the learning process: 
the assimilation HKOdel which suggests that a meaningful context car 
serve tc generate a broader learning outcome, the addition model which 
suggests that a ceaningfiil context can servo to generate more learning 
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overall, and the reception model which suggests tha"" a neaningf^xL conte>:1: 
does not influence the learning of other related information. K^st of 
the research on advance organizers has tested, iirplicltedly or explicitly, 
the addition iiodel against che reception model. The results have generally 
produced small hut inconsistant differences in which the advance organizer 
group recalled uiore of the facts than the control group (Ausubel, 1977, 
1968i xMayer, 1977ai La^^on & Wanska, 1977; Barries & Clavson, 1975). 
The present studies atter^pted to extend this work by investigating the 
iirplications of all three models. 

Tnese theories produce testable predictions concerning posttesn 
performance. The assiriilation theory predicts that the broader learning 
outcome of the advance organizer subjects should result in better 
transfer but poorer retention performance as coinpared to subjects who did 
not have the organizer prior to learning. The addition theory predicts 
only that the advance organizer group might perform better overall on all 
questions due to having more "anchors" for hooking up incoming ide^-:;*. 
Finally, the reception theory predicts that if the te?t is ba:;ed solely 
on the information presented in the text, then tne advance organizer shcild 
have no effect for near or far transfer te:?ts. A recent series of 
ex:^?riments (Mayer, 1973b, 19T6a, 19'^6b, 197Td) clearly supports the 
predictior»s of the assimilation theory when material w'lr: technical and 
unfajmiliar to subjects. 

Tne present paper investi£;.t:.er» a seccnd major prediction ccricen.ir:£; 
the effect of advance organizers o-.. logically and poorly organized text. 
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The assinilation theory predicts that pootceit performance sho^jld be 
iTuproved by a'^vance organizers vhea the material is randomly (or 
poorly) oiganized but not vhen it is loc^ical; when the material is 
logically orgainized subjects may be able to integrate the material on 
their oiTi but vhen the materi3j is not presented in the optiinal organization 
a meaningfu]- learning set can serve as a context for integrating and 
holding together the inconing material. According to xhe addition theory, 
posttest perfornanre should increase for both logical and randoir texts if 
advance organizers are given. According to the reception theory, 
advance organizer should not influence peifomance for either type of 
presentation if the test does not directly involve the advance organizer 
material. 

Since the litera.ture on text organization has been re^vleved elsewhere 
(l-Iayer, 19T7a) , it can be siir.rrarized here by stating that the results are 
contradictory. One inrportant stud^^'' that sheds some light on the conflict 
was Tobiases (1973, 1976) study, replicated by I>yer & Kulhav^' (l97^), 
in vhich significant scranhling effects were obtained for a technical 
version of the text but not for a familiar version. These results 
encourage the idea that poor organization can be ccnpensated for by caking 
sure the reader has a neaningful context for integrating the inconung 
material, as would be expected for a fariliar te:<t . Another way to 
provide such a context when the material is technical is to use a fan:Liliar 
adva-22e organizer as will be investigated in the present studies. 



Advarice Orgaj-iizers and Text Organization 

5 

Sxperi^nent 1 

Method 

Subjecto and de3jf>n. The subjects vere 56 college students recruited 
from the Fsycholocy Subject Pool at the University of California, Santa 
Barbara. The design was a 2 x 2 x 2 factorial vith the factors being 
Organization of Text (Logical vs. Random), Advance Organizer (Before vs. 
None), and I^lathei^tical Ability (High vs. Low). Seven subjects serv-d in 
each cell, vith all subjects contributing measures for six within subject 
tests . 

Materials. The matericils ? ncluded a 2U-fraine sequence for b^-sic 
conputer progranziing, vith each frame consisting of 100 to 200 vords tyved 
onto a U X 6 inch index card (nodified fron Mayer, 1976a). Two sets of 
2U fraiLes vere constructed: the headings set contained 2 to 8 vord 
underlined headings at the top on each fraxie, and the no heading Het did 
not. In addition, a 500-vord advance organizer which described a 
conputer in fajniliar terms was typed onto a sheet of paper (modified 
from Mayer, 1975), and a heading list containing a listing of the titles 
of the 2h frames was typed onto another sheet of paper. 

An 18-iten test was constructed with individual questions tyr)ed on 
3x5 inch index cards. The qu-stions were Dcdified from Kayer (l975b, 
1976a) and consisted of three items for each cell of a 2 x 3 factorial 
test design. The factors were type of question (e.g., whether the question 
asked the subject to generate a prograin, or to interpret what a given 
program would do) and length of question (e.g., whether the quer^tion 
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dealt vith a one-line program, a U to 8 line progran that did not involve 
looping, or a U to 8 line prograji requiring looping). Additional 
materials included an answer sheet for the test and a subject pretest 
which a3ked the subject to give his/her SAT-Mat hecatics score and to solve 
six algebra subs^-itution probleirs. 

Proced]xre, Subjects participated in the one to two hour experiment 
in groups of two to four, with subjects randocily assigned to treatnents. 
First, subjects corspleted the pret-..t; subjects scoring above 5^0 on the 
SAT-M were classified as high ability and those scoring below were 
classified as low ability. 

Instructions for the reading task were read to the subjects. Prior 
to reading the 2k franies, the Before Group was given the advance organizer 
sheet and heading list to read at Lheir own rates. The None Group received 
neither. The materials were then collected, and the 2^;-frane instructional 
decks were given to each subject. Subjects in the Logical Group received 
the cards in their natural sequence while subjects in the Random Group 
received then in inoivi ' lal orlers detemined by randora nunber tables 
(see Ma^'er, 1976a, p. lUS). Subjects read at their own rates but they 
could read only one card at a tice and they could not go back to rtad 
previous cards. 

Following reading the 2^-'franie deck, subjects were given Iristructions 
for the test and an I8~card test deck. The order of test it^tis was 
randon except that the three questions of each kind occurred together. 
Subjects solved at their own rates but could wor-: o- only one card at a 
tine and could not go back to work on previous cardi 

I 
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Results and Discu^>sion 

Three subjects failed to coziplete the experinent and three subjects 
exT^ressed familiarity vith conputer prograi-ing, so aev subjects vere 
recnutel in their places. Unlike pre'/ious experiments (Kayer, 1975b, 
1976s) subjects who reported low SAT^M scores and vho failed to pass th^ 
pretest were retained (in the Low Ability group), iijisvers to the test 
vere scored as correct or incorrect and were analyzed by a five factor 
analysis of variance (Text Organization x Advance Organizer x Ability x 
T>-pe of Question x Length of Question). 

As expected the High Ability subjects scored significantly higher 
than the Low Ability subjects vith scores of U8;t vs. 28jJ correct respectively, 
F(1,U8) = 18.29, p < .001. There were no differences in overall performance 
between subjects vho were given the advance organizer and subjects not 
given the organiz- - (38/^ correct for each group, F(l,i;8) < l). In 
addition. Logical Organization produced overall icores that were 
indistinguishable -fron the Random Organization (kOf, vs. 36% correct 
respectively, F(1,1i8) < l). 

The main .ociis of the present study was to deterrJ.ne whether advance 
organizers serve to counteract the effects of poor tex^t or^^anization . 
For example, if advance orgariizers serve as a3si::iilativo contexts then 
one would predict that t'nere should bo no positive effect of advance 
organi'oers for Logical Organization but that advance organizers should 
aii for Random Organization. This prediction wafs upheld in a significant 
interaction be'ween Text Organization and Advance Organizer^ F(l ,^8)=^k12, 
p < .05. TAble 1 suranLaries this pa. tern in which the Before Groirp p'^rfonzi-d bette 
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than the lone Group on R^ndor. Organization but. verse when the teyr. was 
precented in Logical Organization. 

In addition, the only o^her significant effect va3 an interaction 
be-cween Advance Organizer and Type of Question in which the Before group 
perfonred better than the None group i3Q% correct vs. '29!^ correct) on 
far transfer questions involving interpretation vhlle the None group " 
outperformed the Before group on near transfer questions invol^-ing 
generation {k6% vs. 39% corre This interaction, F(1,1i&) = U.Cl, 

p < .05, replicates the results of previous studies (Kayer, 1975b, 1976a). 
As in those studies, a reasonable conclusion is that the advance organiser 
allowed subjects to assirnilate ncv naterial and form a broader learning 
oatcor.o . 



Insert Table 1 about here 



Experinent 2 

Method 

Subjects and "^e^ifZA . Tne subjects were 96 college students recruited 
from the Psychology Subject Prol at the Ur.iversit:y of California, Ganta 
Barbara. None of the subjects reported ha^/ing prior experience with 
the previous experiment. Twelve subjects served in each cell of 

a 2 X 2 X 2 factorial design. Tne factors we:e: Organization of Text 
(Name v-. Attribute), Sequencing of Advance Org^izei- (Before or After), 
and Ability of Subjects (High vs. Low). All subjects received the same 
four tests so coraparisons involving test type are within subject conparisonc. 

ERIC 9 . . 
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Mater-' als. ^:aterials consisted of tvo versionG of the text, an 
advance organizer, four tests, and a subject questionnaire. 

The text consisted of l6 sentences concerning four attribute5 (econon^r, 
politico, climate, geography) of four imaginaiy countries (Brontus, Atveena, 
Galbion, Nurmania), with four sentences typed on four 3x5 inch index 
cards. Fcr the Name Organization Text, each card contained the four 
sentences describing the attributes of a single country, and the card was 
headed with the name of the country. For the Attribute Organization text, 
each card contained four sentences describing the same attribute fcr all 
four countries, and the card was headed with zhe nane of -^he attribute. 

An exanple of the infornation on a nane organization card is: "Facts 
about GaJ.bion, Galbion is land-locked and has no outlet to the sea. The 
tenrperatures in Galbion are generally mild. Ciirrently, a cjjlitar^- 
dictatorship is in charge of Galbion. In Gait ion, the people work mainly 
in toiorist resorts,*' 

An example of the infornation on an attribute organization card is: 
''Facts ab out Geographies . Galbion is land-locked and has no outlet to the 
sea. An isolated island is the location of Nurmania. There are many 
splendid lakes in Brontus, There are many beautiful mountains all 
across Atveena." 

rne advance organizer consisted of an 8-1/2 x 11 inch sheet of paper 
that was divided into a 4 x U matrix of squares; the squares ;,ere enoty 
but the rows were labeled with the attribute nam^s (eccnorry, politics, 
geography, climate) and the columns were labeled with the country na^xes 
(Brontus, Atweena, Galbion, Nurmania). 

er|c 10 
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Tne foMT tests vere typed onto &-1/P x 5-1/2 inch sheets of paper. 
The recall-ra:^e ^est asked: "In th- space belov write dovn all yoa can 
rer^ember about Galbion." Tne recall-attribute test isked: "in the space 
belo'w write do'^ all you can renenber about the f,eography of each country." 
The infererce-nane test consisted of 12 fill in questions that involved 
thinking about sceral t. :ributes of just on^ co'ontry; for example: 
"What is the geography of the country with nild teirperatures^ 



The inference-attribute test consisted of 12 Till m questions that 
involved thiniing about one single attribute 'cross several different 
countries; for example: ''Tae lakes of Brontus are coir:.-rable to 

the ^ of Galbion." 

The subject questionnaire solicited infonnation concerning th^ 
subjects' age, sex, rathematics experience, SAT scores, and related 
inforaation. 

In addition, three stop watches were used to record individual 
reading and solution times. Three partitioned booths were also used; 
each had partitions on three sides to prevent eye contact among subjects, 
and the partition furthest from the subject had a 12 x 6 ii.ch window 
through which cards could be passed to the experimenter. 

Procedure . Subjects were run in small groups of 2 or 3 per session, 
and were randomly assigned to treatments. Subjects were seated in separate 
booths and could not see one another. 

First, instructions for the reading task were read. Subjects were 
told zo assume that they were diplomats and that they had to learn some 
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new inforE-tion. Subjects v;ere tcid tc lead the first card, then slide 
it out the window when they had learned the infomation on it; then the 
ne ^. card was given, and so on. Tims subjects saw only one card at a tine 
and could net go back to previous cards. Each subject worked at his/her 
own rate and the experimenter recorded the total reading tine for all 
four cards. The orde- of the four cards was randonized, except that 
subjects in the Name Organization Group received the four nane cards 
and subjects In the Attribute Organisation Group received the four 
attribute cards. 

In addition, subjects in the Before Group were given the advance 
organizer just prior to reading, but aftei- the instructions. Tliey viewed 
the advance organizer for 60 seconds with the instructions, "Some subjects 
have found that this system cuikes your task easier; you may study it for 
1 minute and then I will take it away." The After Group was given 
the same advance organizer and instructions after reading and just prior 
to the test. 

When a subject finished reading, instructions for the test were 
given. Subjects were to work at their own races and try to get as ruch 
correct as possible. Tne first test was given, and when the subject was 
finished the subject slid it out the window; then the next test was given 
and so on. Thus the subject worked on one test it a tine and could not 
go back to work on previous tests. The order of the tests was always: 
re call -name, recall-attribute, inference-name, f nference-al ' ^-'butp . 
Tne experimenter recorded the tine spent on each test. 
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V^^nen the subject finished all four tests, the subject questionnaire 
was given. Tais vas done to reduce the chances that subjects voi^Ld be 
lea^/ing the room while others were still working on the test. 
Results and Discussion 

An analysis of variance vas performed on t reading times 

using the three between subject factors of organization of'text, position 
of advance organizer, and ability of subjects. For purposes of tbis and 
all other analyses, subjects with SAT^Iiathenatics scores of 550 or 
below were counted as low ability while subjects with scores above 
550 were counted as hifh. The Attribute Organization Groups required 
nuch more reading time than the Nar - Organization groups, with average 
reading tines of U88 vs. 233 seconds respecti .-ly , F(l,38) = ^3.01, 
p < .001. Apparently, in the present situation, the name orga::i-ation 
was nore natural and consistent vith the subjects* normal way of 
organizing information. This conclusion is similar to that of Schultz & 
DiVesta (1972) based on the finding that more is recalled for nai-e 
organization than attribute organization of characteristics of countries 
and clustering in free recall tends to be by name for randomly presented 
information (see Mayer, 1977a» for a -review). In addition, subjects 
who had seen the advance organizer pric to .earning required less 
reading time (for example the advance organizer saved 60 seconds for 
the ;^ttrirute Organization subjects); however, differences ir''ol\-ing 
this factor failed to reach statistical significance. 
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A second analysis of variance va3 perrovT:ied on the test perfomance 
of subjects. The data consisted of the proportion correctly recalled on 
each of the two recall tests (out of four possible in each) and the pro- 
portion of correct answers on each of the two inference tests (ou^. of 12 
possible on each). In scoring, nisspellings of countr^^ names and 
synonyms for attributes were allowed. The between subject factors were 
the sane as above, and the within subject factors were Type of Test 
(Recall vs. Inference) and Organization of Test (Naiae vs. Attribute). 
Performance for the Attribute Organization Text was significantly better 
than for subjects who read the Nane Organization Text, F(1,88) = 6.8H, 
p < .025. Thus, althougli the Attribute Organization was much more tine- 
consulting to read, tne addition:^ activity and effort required seens to 
have paid off in higher tesh scores. As expected. High Ability subjects 
performed better on the test than Low Ability subjects, F(i,88) = 8.70, 
p < .01 (see marginals of Table 2). 

A major question addressed by this experiment was whether advance 
organizers might serve to c-mteract the effects of complex text organizat 
For example, if the advance organizer serves as an organizing or integrati 
context for the material in the terb, one prediction is that it should 
not have a facilitative effect in situations where the subject already 
has a good means of rem.embering the information b^it that it should have 
a facilitative effect in situatLor.i where the presented information is 
organized differently from the test. In the present experiment, this 
patterri would be indicated by an interaction ainon£;, Text Organization, 

14 
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Advance Organizer, ^est Organization. Hofore and After subjects should 
perfom at similar l.,,ls for questions that are in the sax:e organization 
as in the text (i;ain* Organization subjects na.-.e questions, and Attribute 
Organization subjects on attribute questions); however, the Before grouo 
Should perform better than the After on questions that are in different 
form than the text org..aization (Naine Organization subjects on attribute 
question., and Attribute Organization subjects on naice questions). As 
sho^-n in Table 2, this interactiou reflects the perfonna.nce of Low Ability 
sx^bjects, bxt not Hi^h Ability subjects, a.d is consistent viLth the idea 
that High ability subjects have their own ways of integrating presented 
information (interaction arong Text Organization, Advance Organizer, 
Ability, and Test Organization, F(1,88) = ?.39, p < .06). 



Insert Table 2 "l-jut here 



In order to r.or. closely analyze this marginally reliable interaction, 
difference scores w«re constr^acted for each subject by subtracting the 
proportion correct on sarae questions (na^e cues. ions for Ilaiae Organization 
Tesc subjects; attribute questions for Attribute Organization subjects) 
minus the proportion correct on different questions (attribute questions for 

Nacie Organization i.-ub lect'? • nnmo niioc-H/^>,e * -^.^ , ^ ■ . » 
• ^ "JjecTis, name questions for Attribute Organization subjects), 

For the Low Ability subjects, the Before Group received a difference 
score of -.ih cornpared to +.U for the After Group, t(l;6) = 2.0',, 
p < .05; the scores Before vs. After groups for High Ability subjects 
(+.15 and +.08, respectively) were not significantly different free one 
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another (t < l). These res^jitb supp-jrt xhe earlier prediction that 
advar.?^' crganizers sho^old h'lve their strr ge^t positive effect on t.asks 
that are different fro.-n the original organizatic^: ^jid for subjects that 
night not other.^ise use integrating contexts to encode the material. 

Pre\aous studies coisparing nane and attril^ute organization for 
passages Indicates that subjects' ability to integrate infomatioa was 
influenced by presentat'on organization (see I'ayer, 1977, for a review). 
For exajrple. Frase (1973) loond that subjects given attribute organization 
for passages abouc the characteristics of four ships performed better cn 
questions in-^^olving one attribute (such as, "What color was the nast of 
the Sq^uid that vas red on the Snark?") and nane organization subjects 
j:erfoi7aed better on qaestiors invol^/ing one nar.e (such as, "What color 
vas the mainnast of the ship that bad a red jogger?"). The present 
res^jlts indicate tha^^ this pattern can oe reduced by the use of 
advance organizers and thus suggest that subjects are able tc encode the 
inforn:a.tion in a r.ore integrated form than si,T>ply copying the presentation 
organi z at ion . 
G^-ne ral Disc as o 1 o n 

In both studies, the results r.ost closely supported the predictions 
of the assirdlation theory*; advance organizer subjects performed relatively 
tetter ori qu'^stion^ that reqaire int^x^^^^-^-S facts fro:r across different 
section:: of th*^ t6;xt (i.e., Diffprcr.' questions) vhlle control subjects 
performed better on i;oing f^cts that ha-i occ irred near one anoth.jr in the 
tex* (i.e., Sai.e Questions). In Experiment 1, the co^p-irison bet^^•en 
Sane and Differ-'nt vas a between subject cor.pari3on since both groups 
received the identical questions but for the logica] subjects thf.y vere 
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Sa:ios z:A for the Paadon .../^J^-cts they v^r- Difiereatb. In Exr.-rli::3r.t 2, the 
coniparioon was vfithin subject sinoe all subjects received questions 
based or the presentation organizaticn (such as nairie questions for the 
?:a:ne Group, and attribute questions fcr the Attribute Group), ani 
questions based on a different oxganizaticn (such as attribute questions 
for the Nana Group, and name questions for the Attribute Group). 

Apparently, the advance organizers used in these studies served as 
integrating contexts to vhich new, incocing infomation r.a^^ be assinilated. 
The organizers served to free the subject from the need to exactly encode 
itezLS in an avkvard or unfaniliar presentation orde: . When infonniitticn 
is presented in a logical manner and the test questions reflect the 
presentation organization, an advance orgnnizer has no positive effect; 
however, vhen the material is presented in an order th^t is inconsistent with 
the posttest question then advance organizers seen to have a facilitative 
effect. This effect provide? an independent line of suoport for the 
assijiilation theory vhich states ^hat the organizer provides an 
assiniilitive context for organizing the inconing information. 
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Requests for reprints should be sent to: Richard E. Mayer, 
Derartzient of Psychology, University cf California, Santa Barbara, 
California 93106, Kirii Litzie and Richard Huhbie assisted in the collection 
o; data. This resea-Jn -.-as supported by Grant SED-77~198T5 froa the 
National Science Fc\jidation. 
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Table 1 
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Table 2 

Proportion Correct Response by Advance Organizer 
and Ability Groups for Same and Different Questions 
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